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immzi mmm 

[ff^l] TIB (a) tfcit (b) tC|B*©3KU 2 * i/*^ K„ 

(b) I3#J##: 2(cfB«©T^ jmmmfrhtz&zyrtvmtn- k-t-s^u 

[H#^2] TIB (c) (d) JCffi«©jKU 51^ l/^K. 

( c ) H?IJ## : 1 tC|B«©t6Sffi^J^ £ &3DNA£ X h U > > h &&#T 
TVN-f^U ^XtS^f'J Kt?»ot, TIBi) £J:t>*ii) (CfB« 

mm. mx* &£tf/&t=.itttMLt=.ys.;Mmm^& i ). nan & 

i) f^JB : N-Ti2^;i/-D-T^ yHJC^UT, D-T ^ J Eft 15 

i i) lI#Mf : N-7 1 f ;i/-D- b 'J ^ h 7 7 N-7tf ^/-D-7i-^7 

— >IC#MU N-7tf Jl/-L-h'J7'h7TX N-7tf;K-7x-;i/77-> 

[if #£3] if^i lc|B*©v a -fti^<3!)Ji<y 1^5=- Kiciotn- K 
[|*#^4] f»^2 CSB*©v^*i#©jtfy 2? i/tf^ RcioTn- K 
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K, «fc / * 5 5g L < tilt 6 jcfB«tf> K * * - § ^m^Sm lc« 

o 



[Ml 3] f»3fc^l l JC|B«©3KU Visr^- K l 
Ut l ] 




, nh 4> ^mm^) T*^$ti-g>N-r^;i/-DL-r^ *fett-e©ttttcf^ffia-e 
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, r;i/^-;i/S> r;i/3r-;i/fi, */#utj\/*)i&. ry;n, % 

[if^i 6] R2#*^;i/S, ^nn^fM, 7x^-;i/a*feiir ^ y * 
u , ri*w y K u /US (n-t s//i/-dl- hu^b77» , /«> 

(N-7S/^/-DL-7x-^T7- >) , f t^f ;bxf ;H (N-T 
->) , ^y^Dl^M (N-7S//I/-DL-/1U » , ifc(i2-^f jl/-^a tT^/S 
(N-7^;i/-DL-n-Y£/» T*&3, fMl 5(C|B«©D-T^ 7 K©|S5i*?& 0 

[0 0 0 1] 
[^^MlTSSfl^SF] 

[0 0 0 2] 

fei:^.«*u Kv>f fs, d (r) mzmft&*#fc&^ifi. l (s) mazffi^m 
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[0 0 0 3] 

S/9-■^^i7 r ;^^->©^'&^^CB5#LTV^5i:#Ae>^^TV^S (Fruh,H.,Leis 
inger.T. :J.Gen. ,125,ppl(1981)) „ 
[0 0 0 4] 

--ft, d-t ^ J Wt\%i¥% y/^?'\!k7 ^ y^&sfc&^raJ|i*©#«^T*& 
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^»5. i©5fj£li7^ft KS<K*^e>3ScfflftC^Stl-SD f L-5{£fllSlt^> 
[0 0 0 5] 

3 7Bft&*D###U yM&^j^S^&^ftJ^tlT^S (Sugie,M. 

and Suzuki ,H. : Argric. Biol .Chem. ,44,ppl089(1980), Tsai ,Y.C. ,Lin,C.S. ,Tsen 
g,T.H. , Lee, H. and Wang.Y. J. Enzyme Microb. Techno 1 . , 14,pp384(1992) ) „ 

[0 0 0 6] 

D-T^ 7 Ti/^-ifte, 1952^fCkamedaP,*«±«*^^|BILfe$/3.- 
(Pseudomonas) sp.KT83JC#£-T £ 3 £ #3ff#>T$g^£ tlfc. (Kameda,Y. ,Toyour 
a,H. ,Kimura,Y.and Yasuda.Y. :Nature,170, pp888 (1952)) „ Z.<D&Ml£D-M 

i/n— K^E^X (Pseudomonas) JS 
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Kubo.K. ,Ishikura,T.and Fukagawa,Y. : J.Antibiot. ,43, pp550 (1980) , 
Kubo.K. ,Ishikura,T.and Fukagawa.Y. : J.Antibiot. ,43, pp556(1980), 
Kameda.Y. ,Hase,T. , Kanatomo,S. and Kita,Y. : Chem.Pharm.Bul 1 . ,26 ,pp2698( 
1978), 

Kubo.K. ,Ishikura,T.and Fukagawa,Y. : J.Antibiot., 43, pp543 (1980)) , 

XM/^hY-ft^ (Streptomyces) M 
Sugie,M.and Suzuki, H. : Argr ic.Biol .Chem. ,42 , ppl07 (1978), 
Sugie,M.and Suzuki ,H. :Argric. Biol .Chem. ,44, pplO89(1980)) , 

y^A'J^x*^ (Alcaligenes) M 
Tsai, Y. C , Tseng, CP. , Hsiao, K.M. and Chen,L.Y., Appl .Environ. Microbiol . ,5 
4, pp984(1988), 

Yang,Y.B. , Hsiao, K.M. ,Li,H. ,Yano,Y. ,Tsugita,A.end Tsai ,Y.C. :Biosci .Biote 
ch. Biochem. ,56, ppl392(1992), 

Yang.Y.B., Lin, C.S. .Tseng, CP. , Wang, Y.J. and Tsai ,Y.C. : Appl. Environ. Mic 
robiol. ,57, pp2767(1991), 

Tsai.Y.C, Lin,C.S., Tseng, T. H. , Lee, H. and Wang, Microb. Techno 1 . , 14,pp384( 
1992), 

Moriguchi,M.and Ideta.K.: Appl .Environ. Microbiol . , 54,pp2767(1988), 
Sakai ,K. , Imamura.K. ,Sonoda,Y. ,Kido,H.and Moriguchi ,M. : FEBS,289,pp44(199 
1), 

Sakai ,K. ,0bata,T. , Ideta,K.and Moriguchi ,M. : J. Ferment. Bioeng. ,71 ,pp79(199 
1)> 

Sakai, K. , Oshima, K. and Moriguchi, M. : Appl .Environ. Microbiol . 57,pp2540( 
1991), 

Moriguchi, M. , Sakai ,K. ,Katsuno,Y. , Maki ,T.and Wakayama,M. Biosci .Biotech 
.Biochem. ,57, ppl 145(1993)) , 

Wakayama,M. ,Ashika,T. , Miyamoto, Y. , Yoshikawa,T. ,Sonoda,Y. , Sakai, K. 
end Moriguchi, M. : J. Biochem. 118 pp204 (1995)) , 

Moriguchi, M. , Sakai, K. , Miyamoto,Y.and Wakayama.M. : Biosci .Biotech. Bi 



6 



ffi|E#2 000-3111909 



#2000—019080 

ochem. ,57, ppU49(1993)) 
[0 0 0 7] 

Tsai^Moriguchi^^ TJlljVVs.** (Alcal igenes) JRfcJ/a- 
(Pseudomonas) fi5fc<DD-7 ^ J 7 V =y - if ©ttjtt&W £> ^{C 

U 2 e>tC*ig*>A*©yS yKfflm>£^©BB^fcWe>jWCl,TV*.&„ Mo 
riguchiPjli, ItM^^AS'tiCiot, y;i/#y 5?x** (Alcal igenes 
) JRfcS/a- (Pseudomonas) M^^^iC ftjfe-T 5Hg©D-7 ^ ^ T J/ 
JIV^ LT V>-g> (Wakayama,M. ,Katsuno,Y. ,Hayashi,S. , Miyamoto, Y. , 
Sakai ,K.and Moriguchi ,M. : Biosci .Biotech. Biochem. , 59,pp2115(1995) ) 0 
[0 0 0 8] 

^^{C, Moriguchi £ &y;t/;2j V (Alcal igenes) itl £> ©D-T ^ 

y rS/^-ifSOjt^fB^Jfe^b, ^^•^rUtt- ; E7'f7^ (Ba 
cillus stereothermophilus) ^A, Zf* K fi^i" &L-T ^ y 7 S/ 9 - Ifiliti* 

3B{Ktt#ffiV*w£: &*©LTV^ (Wakayama.M. .Katsuno.Y. ,Hayashi,S. .Miyamo 
to,Y. , Sakai ,K.and Mor iguchi ,M. : Biosci .Biotech. Biochem. ,59,pp2115(1995)) 

o 

[0 0 0 9] 

— SugiePj (Sugie.M.and Suzuki ,H. :Argric. Biol .Chem. ,42 , 
ppl07(1978), Sugie,M.and Suzuki ,H. :Argric. Biol. Chem. ,44, ppl089(1980)) 
^hl/^h7^t^ (Streptomyces) JRlCD-7 ^ y 7S/^-i?«: J£^£ L$B§ L 

[0 0 10] 

j: e> s&nrdftj^ n-t iz^;i/-DL- h u ^ h 7 r y zmnt-hrv- h u y h 7 r > 

ft M t>m £ ti T v \ fe „ 

[0011] 
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mwtfM® i> i o z 1" * ws\ 

[0012] 

■fe*. (Hypomyces) J|£K?-& N-7-fe^;i/-D-7 5 ^ £>D-7 

ico^, * ©sarins ^as^ffi* * © JSft^ftte s & re & *mc u 
bfc. #ic#3Bre#s>#Jiffli>fcD-7$ /7S/^-i?fctt, N-rtf;i/-D-by 

[0 0 13] 

3Sic#$&re#*>te, r©D-r^ y r^/^-if ^, ^etifen- K-f sans^*:-* 

[0014] 

[1] TfH (a) (b) &CfE«tf># U * * l/tff- F. 
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( a ) mm^ : i icffi«©i6£se#i y * v is** k. 

(b) SB#J## : 2}CfB«©7^ JMmPifrbte&Zy^tWZ^- SjKU 

[2] TIB (c) (d) lc|B*©jKy 2? Ko 

( c ) : 1 lC|B«©*aSBB^J3^ * £ DNA £ * h U > ^ x > h fc&#T 

fi& &3c, #A, feJ:Of/^fctt#ilIbfcr$y|ftffi^J^e.«s»J, TfBi) £ 
<fctf i i) tCffi«©Sfl:^e5ffi««:^"r*D-T^ ^ rS/^—tfiSftS^-TS* 

i) f£M : N-T-fe^-^-D-T^ ./IfctCftUHUT, D-T ^ ^ Bft £„ 

i i) : N-Ttf ;i/-D- h 'J ^ h 7 7 >, I-7tf JH-7x-;i/7 

N-r-fe^;i/-D-^y N-r-fe^;i/-D-n-r N-r-fe^n)-*^;*- 
, N-7tfM-A'j>, N-r-fe^;b-L-n^r N-r-fe^;i/-L-^^^-->{c 

(3) [1] ^cfB«©v^•rtl^(Z)^y^^l/^-^K^cj:oT^-F$tl'2)^>A 0 

ft. 

[6) [2] icfa^cDv^tifrcDtfy i/^-^ K##AS*ifc'<**-. 

C7) CD ^b<li C2) lc3B*©v*1'ftfre&3i<'J 2* l/*^ K> £«fctf/* 

(9) (7) lcffi«©JgB<E8l#&i»U ^^SrHiR-rsxgSr^tf, C 
3) , ttclt [4] CiB«<0*>^*K&«3i'*S#8;. 
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[10] [9] lc|H*©*tS. 

[12] [11] C8E«©jK U s# K&-£tr Ci] [2] icSBIE© 

[13] [11] JC|H*©3KU I/** K&-£tf [1] [2] &CfB*tf> 

#y 5? # i/** FtfemM^n-^o 

[14] [3] ^L<« [4] JCgB*0*>^^jR, [7] 
<tt C8] (CfB*CD^S«m^$:> TIB^ (I) 
Ut 2 ] 




, NH 4 , ^S*i«N-rS//I/-DL-7§yBft, *fcl±*©&K:f|sM3iar 

(15] ^ (I) sc&v^Ri, R2#\ ijfcteMfcoTv^fc J:v\ y;i/*;i/ 

^^H^fctt^tl&fiDil^-efeS, [14] }CfB«(DD-TA 7«i(Z)«l3g*^ 

o 

[ i 6] R2^^^;i/S> ?an*^-;i/*> 7i-M*tS7^;^fMt$ 
y, RWJ>FVJi& (N-7i/;i/-DL-h'j^h7r>) , (N-ye/;i/ 
-DL-7x-;bT^->) , f^^^i/x^s (n-ts/;i/-dl-^^^-->) , 4 
yyntf;i/S (N-y s/^-dl-^u >) , *feii2-^f ^-^DtfjH (N-y^;i/- 
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[0 0 15] 
[0 0 16] 

Zm&^&o ti5T'7^ /Ift&n- Ftsn K>&#-T*i±&<, »MtcJ:o 
[0 0 17] 

?ji:itji<tt|[l0r^;iH^ #Afe<ttJf/*fett#iDS*ifcr 

^y$?0E#J£-£<&, fro, N-T Wb-D-T 5 7 ifticf^ffl U D-7^/^££CS 

#-£ : l|B*©DNAlcaSfi:#MW^*#A?S (Nucleic Acid Res. 10, pp. 6487 
(1982) , Methods in Enzymol . 100, pp. 448(1983) , Molecular Cloning 2ndEdt., 
Cold Spring Harbor Laboratory Press(1989) , PCR A Practical Approach IR 
L Press pp. 200(1991) & £ £M ^X. #3c, fflA, <fc t>V £ £ tttt 

So &5m±, @B#l#-$f : 1 ©i&£iB#l#Hypomyces mycophilus IF06785$clCfi 
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*^©JKU * V Ftt, DNA, 3b£VUiRNAT*&5r £#T*£, -t0>*36 

[0 0 18] 

*> * -5 ^ U 5i * X/it* F £ * h U > y x > h ^ V # >f Xtt, fro 

2 0i, ff*l/<tt^<il : b3 0ffl, fci:A«4 0, 6O*fc(j:lOOi0l 
iUOTJ^-a *fetta»S«bfeDNAI:^n-^DNAi:U 
ECL direct nucleic acid labeling and detection system (Amersham Pharmai 
ca Biotecht±$g) fcfflV^, a.7;WC|BIS©&# (wash : 42°C > 0.5x SSC& 
-^•t^primary wash buffer) ICfcV^, /W :7V X^S DN ASrfg'T. 
[0 0 19] 

^ y $?IH?!I£'J>& <tt)70l #S b < < t. % 8 0 X* fete 9 0 t ±'J 

%■£ b<&9 5l«lffl^n^-^tS^W^I^ - KfSDNAS:^ 
tf. ^r^SflDifc^n^-tfeSfcte, DNA Databank of JAPAN (DDBJ) £ 

M*fctC, FASTA program^ BLAST program^ if &JSV*Tfr3 Z. hfrT'££„ 
[0 0 2 0] 

#$8EBU SB?'J## : 2{Cfa*©r^ yME#l&^U fro, N-Ti/;i/-D-T 
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[0 0 2 1] 

*mm<Dv-7$ j 7is^-wfc : tutrin^ bh^j## : 2izmw.(D7$ 
mmzi%L<imm<D7$;mtfx%:. mm. mA&£z$/£t=.izmuztit~ 
7$ swtmmtistia %m&v%>tu** m^m^-. ibmodn Aizm&mmw 

g£M#A& (Nucleic Acid Res. 10, pp. 6487 (1982) , Methods in Enzymol.100, 
PP. 448(1983) , Molecular Cloning 2ndEdt., Cold Spring Harbor Laboratory P 
ress(1989) , PCR A Practical Approach IRL Press pp. 200(1991) ) 

. ^(DD-7^ J7i/ 1 7—e<Dti\ : £Utr*zl- K"tS # U 3? * l/*^ K 
[0 0 2 2] 

575; iftia^jii^ft <i:t;70i L < \±'pt* < £ =b 8 o m fete 9 o %, 

©sft^nS? — tfeSfcli, fciliLlfDNA Databank of JAPAN (DDBJ) &*fiUC, FASTA p 
rogram-$> BLAST program^ E V'kTfr "5 3.il^l?^-g) 0 
[0 0 2 3] 

*mn<DV-7$ J 7is^-l2 3:3- K'T-Sitfy 2? 
U — — > ^*"t"^> (c J; »J, #38tfi©3tf U * # Is** 

. IB#I## : 1 lC^t"£3SK^J#HypoByces mycophi lusIF06785$HC -5 % 



ffil£#2 000-3111909 



#2000-019080 

9>r u - zmmtzz tiz^^x. xftmiztsvt&ft^u ^ spurts z t 

[0 0 2 4] 

^micit. frtz.&Mfa(Dmffimizj: vmnsMzmm* miz 

* V % - IZffi A? ft J U =y A 7*5 U - Z. £ T*£ £ □ 
[0 0 2 5] 

IlHift/d^, QuickPrep mRNA Purification Kit (Amersham Pharmacia Biotec 

A&ftSilfcLT, Gubler and Hoffman (Gene 25,263-269(1983)) JCS 

t5^T, cDNA9>f ^U-Sr-^JER-rs. f&fc>%0ligo (dT) ^^-fCj; *J 

> Mi&^&m&E^T c dn A^^stis. i*i%ar^*^9^^ Ktc#A-r 

[0 0 2 6] 

d*ie>©9>f -iztt It, L<tiftic&/«fcj:3fc;* h y yy^y 

#&*lfcSB#I;fr*>, ^<Z)DNA(D^{8UC#^£it££&CDPCR^^ 

4:'JDNAl:iIi:LTj|PCR$:|fe)3^i:j:'J (Genetics 120, 621-623(19 
88)) , RACES (Rapid Amplification of cDNA End, rpcR^iv 

-rLT;i/J P25-33.HB JffijS^) & E iZ J: »J ;£3§f£<Z) D N A 3 £ % of IB 

[0 0 2 7] 
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J?u--y 9 -izffi ALT? u--y £iz£ y, #$&f8<0>J<y 5? 

a 

[0 0 2 8] 

U 2* l/^ F^^©IS^^^^-lC#At--g>^hJCj; U> D-7^ ;7i/7- 

fazmm-tzzmzj: y, ##gB£©D-7^ y 7£/^-i?£M#^*ft;fre>#£ - 

? F & ^ * * - ic «fc y l&MMM 2 *i> D-T 5 7 7 % >7- 1£*S 

[0 0 2 9] 
iJ/i'J tl 7 (Escherichia) j§ 
A^;!/* (Bacillus)M 

K^E - ^"^ (Pseudomonas) J§ 
■fe^'f-7(Serratia)M 
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"/l/lfA^-T-y ^ A (Br evi bacterium) Jg 

A (Corynebacterium)JS 
;*hl^h3 (Streptococcus) M 

h /^*^;I/X(Lactobacillus)M^^^i± / <^^-^©^^tlTV^-g>$ffla 

□ K n V j] X (Rhodococcus) A 

X h l/^hV>f *X(Strepto«yces)jR*^±'<^^-*©W^IStlTV^*i(i| 
tt 

t>y*D?^tX (Sacchar omyces) JR 
^7 ^^f Kn7-f -feX (Kluyver omyces) M 

y-tf .y^jnv^ftX (Schizosaccharomyces) jp§ 
^•□fit^^jnv^f-feX (Zygosacchar omyces) M 
tn^^fT (Yarrowia) J| 
h U =2 X jK n y (Tr i chospor on) M 

□ FXJKU 2^9 A(Rhodosporidium)M 
/\ > if 5? ^ (Hansenu 1 a) J|| 
b°^T(Pichia)M 

JrVyrJ #(Candida)Mfc£©t&±^* *-*©W*&3*lT^5## 

y n XtK9 (Neurospora) M 

TX^;i/^;VX(Aspergillus)M 

-fe "7 7 n I) ^ A(Cephalosporium)M 

h U n^l/Vdrichoderma)^^^©^^^^ ^-^©^fg^tlTV^S^tf 
[0 0 3 0] 

DT^T^ r fc^T^S (09*. SambrookPj, ^L/^^y- • # D - n > ?\ Co 
Id Spring Harbor Laboratories), if tCfe V%T, :fc!PBtf>D-y ^77 
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*^S«I»JS8 3»^X^ • ^3iffiJRj > WlC##lCWLTW:, Adv. Biochem. 
Eng. 43, 75-102(1990), Yeast 8, 423-488(1992), «e ^ {C^jWlCfBSfc^ *t X Va 

£„ 

[0 0 3 1] 

Mx.«Xi/i'JH7E #lC^cJlixi/i'JH7- 3 U (Escherichia coli){C 
JSVNTli, 7°7^^ K^?^-tLt, PBR, pUC^y^X^ K&#JJBT?£, lac( 
j8 h i/^'-if), trp(h 'J^h77>t^n», tac, trc(lac, trptf) 

fe, *-^*-*-fclTtt, trpA*^, 77-i?fit rrnBU ^V-Vjl/RN 

[0 0 3 2] 

r?^-;bXM&C£^Tte, ^**-fcUTpUB110#:/9;*5 pC194^^X 

^n^-dt-, #-^*-*-£:LTapr(r;i/:&y ^n^r-if), npr(ffift:/ 
n-r-r-if), amy(a -7$ 

S/a — F^ef-XMfCfcV^Tte, S/a — F^-t-X • ^^^(Pseudomonas putida) 
, S/n— F'Ef-X • (Pseudomonas cepacia) & if T^X^-? # — ^^HH 

u fcjAfii^ * # - (rsfioio& ^ {c a^-r § 3 ^WftSltC^SlfeJS'g^ & 

(#^¥5-284973) fcfc^fc £#50JfflT?# So 
[0 0 3 3] 

^l/fcTA^-rU 7M#C, ^"l/tfA^T-U • 9* h^r-^>^A(Bre 
vibacterium lactofermentum)lC&V^te, pAJ43(Gene 39, 281 (1985) )& 
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AM> 4$tC 3 U * A * t- U A • # ^ 77 A (Corynebacte 
rium glutamicum)lCfeV^l£, pCSll (#H§Bg57-183799), pCB101(Mol. Gen. Gen 
et. 196, 175 (1984) 79:*^ F'** # -tfftIM nTtBT?&5. 

h l/^ h Zly TJX (Streptococcus) MtCfeV 1 * Tte, pHV1301(FEMS Microbiol. 
Lett. 26, 239(1985), pGKl (Appl. Environ. Microbiol. 50, 94(1985)) & E 
tf-f^xs. F^#-hLT#jM«rfgT'&So 
[0 0 3 4] 

=7*7 hA^;i/*(Lactobacillus)Mk:£V^tt, X h 1/ :7 h* H y * MM IC 88 
|g^tlfepAM/Sl (J. Bacterid. 137, 614(1979)) ^tfftlffl bTIB"*?*) »J, 

n Fny;fc*(Rhodococcus)jgfc;j3v^'ttt, d Ka>^x • n F^n^^.(Rhod 
ococcus rhodochrous)fr£ip.it£;ft£^X^ F^ 9 -jWSSJB «rfBTf&5 (J. 
Gen. Microbiol. 138,1003(1992)) o 
[0 0 3 5] 

X h 1/7" h7-ft^ (Streptomyces) j|| V^li, Hopwoodfb ©Genetic Manip 
ulation of Streptomyces: A Laboratory Manual Cold Spring Harbor Laborato 
ries(1985)tCfB«tf>#i£&C££oT, ^7^5 F?:iit5Ii:^T'tS D #tC, 
^hl/^hT-ft^ • V tf#*>X (Streptomyces 1 ividans) IC £ V\T pIJ486 
(Mol. Gen. Genet. 203, 468-478, 1986), pKC1064(Gene 103,97-99(1991) ), P 
UWL-KS (Gene 165,149-150(1995) )«t§So X h l/^ h V-f "fe^. • 

A- (Streptomyces virginiae) (C& leftltf)^^ F£^JH"f£ 
Zlil^'eg-S (Actinomycetol. 11, 46-53(1997)) 

+Ty #av^1ZX(Saccharoinyces)M> #lC+r y n V>f -fe X • -fe 1/ tf J? 7 X ( 
Saccharomyces cerevisiae) iCfcV^te, YRp^j, YEp^, YCp^j, YIp^s^^X^ 

f m £ *e * »; , m&fo f*j ic # n t? - -r £ u # y - a d n a t <z> m m m 

»&?LZmmistz.4y'rin'-i/a>'<9 9- (EP 537456 if) li, #3bf- 
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fe, kmiTJin-MftykmBm). GAPDH(^ U -fe^T^t: K - 3 - U >Kfltt* 
m&m). PHOdftffi?*;*??*-"*?), GAL(/S hS/#— t?), PGK(^^ 
sfc^U -fe I/- F^-if), EN0(x/ ^--teO&iftf^n^-*-, # - ^ 

[0 0 3 6] 

£r ^>f ^Ca V>f irXjg> #i:^7^^n?^t?. • 5 7. (Kluyveromyces 

lactis){Cj3VNTtt, fy*D7>ft^ • iZ Utf j;7lfl*2<ii*^7 ^ F\ 
pKDl^t^^X^ F (J. Bacteriol. 145, 382-390(1981)) , =5p^ -tSftCW^i* 

SpGKUft*^"^^^ F> *^>f ^n^lz^SlcfcttSB&^JBJt^KARS^ 

I/- hnriBft^^^-T"^^^ F (EP 537456& if) fciftfflJJS nrffiT?&So * 
fe, ADH, PGK&iflCE&5fc"t£:/a^-#-, # - ^ * - 9 - tffllffl RTtB"^ 3 . 
i/ Wr y # □ V>f -fe X (Schizosaccharomyces)MlC & V \ T tt, i/^J^^J ijU^ 

-/^(Jffl«rfgT*&6 (M°l. Cell. Biol. 6, 80(1986)) „ £ fc, i/^9*D7 
>f iZX • jtf^&Jfe^ADH^n^-^-fciftffllM'TfSS (EMB0 J. 6, 729(1987 
)) = P AUR224&, SiSat^^ltlRStlTfey^JC^JflaTSS. 

[0 0 3 7] 

f ^iJ-^^nv-ft^I (Zygosaccharomyces) IC £ V ^ T tt, ^ ilif y # n "7 >f 
•feX • WO^ri/ (Zygosaccharomyces rouxi i) &5&<Z>pSB3 (Nucleic Acids Res. 
13, 4267(1985)) & if JC ffi&lT -5 ^ X 3 F^ * # - tfftlJB WT?& U > ify* 

□ T>f -tx • -fe utf yyxfisfePHOS^n^-* fft>yAn?^tx • a 

S/ffi3feGAP-Zr(yu ;i/ 7 ;i/ t: K~ 3 - U ^MfcffitaKSRS^) © ^ - # - 
(Agri.Biol. Chem. 54, 2521(1990)) & if «TtgT*&<S>o 
A>if JL *y (Hansenula)MiC&V>T A>if5t9 • vtf U 7 7 (Hansenula 
poly«orpha)lC;^Tli£^?*-&#M383*X'rvv.5 0 ^^^-tbtit A 

• jKU^e;!/? rS^e^SIJcBg^-tsate-?- (harsi, HARS2) %ffjffi 
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>7^£frT*&£ (Yeast 7, 431-443(1991)) „ £ ;* * 7 if X*mM£ tl 

5A0X (T;i/n-;i/^-^i/^-^), FDH(^gm#3liS^)©:/n^-*-fc£# 

[0 0 3 8] 

tr^pr (Pichia)JRlCfeV^Ttt, If3f7 • h U X (Pichia pastoris)& if IC 

if * r e #aiatc w#-r s (parsi, pars2) & ^ u * * * 

-^^StlTfeU (Mol. Cell. Biol. 5, 3376(1985)) , 
y-/l/T?$N*"Sf!Bfc AOXfcir»V^n^-*-##IJg , T?£.& (Nucleic Acids Re 
s. 15, 3859(1987)) „ 

^r^ >-r>f #*(Candida)M(C&^Tte> ^ ^ >-r>f h -if (Candida ma 

ltosa), # • 7;Hf#>X (Candida albicans), ^r^y^-ftf- hn 

tf^J U X (Candida tropical is), ^vyf-i # ■ (Candida utilis)&£ 

tt^-V^-f # • v;i/h— 9"fi3feARS*^n- — >^3tl (Agri. Biol. Chem 
. 51, 51, 1587(1987)) , £tl£$fjfflbfc'<* *-#W383*lTV^S. * * 

^fc^n^-tf-tfUOSStlTV** (#1^08-173170) „ 
[0 0 3 9] 

7;**;i/^;i/;*(Aspergilliis)MlCfcV*Tl±, 7X^^W • -#-(Asperg 
illus niger), TX^^/^JI/X • # U S? — (Aspergi 1 lus oryzae) if # j& If © tf» 

BTfBT? & y , mfofr'? n xr-WT^^ - -tf 7 n ^ - # - tfftjffi nftg-e 

(Trends in Biotechnology 7, 283-287(1989)) „ 
K U 3^;VV(Trichoderma)MlC&V^&> h U 3f^7 • U -i?-f (Trichode 
rma reesei) £*[JJg b h * * # -3fc#BB383 *U H##-fe;i/^-1f3t'IS : ?' 
fi3fe:/n^-*-fciftfftJMT?£S (Biotechnology 7, 596-603(1989)) . 
[0 0 4 0] 
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*lTfc»J, #lCg&MV*fcH& (Nature 315, 592-594(1985)) ^MU, h?^ 

[0 0 4 1 ] 

$^{c, tem&£LxWL*<D'??*s/V2** #u*a, 

, th'J^A, m> M$&&H©U ±&^t&> 5i^i&> fWB*«fc»Jj»£- 

mm. mummftzvmnvmmxmzft^xftozttfxgz, 
mm&mz. mmnwm. mm%mz£vm'&miR-?ti&£<. mmm^mmh 
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BB$&B3f©pH&4j&*e>10, b< &6^"o8{C|MU 15#*e>5<rc, #£b<&25 
ft ^35°C ©SMffTT^itS 3 £ &mt b ^. 
[0 0 4 2] 

£^©38^ 5. feilitlilac^n^-^-tC^LTtt, IPT 

[0 0 4 3] 
[0 0 4 4] 

*> b < « u w - a & ^ <&ffligg$g#»**! ! 3ia> J: e> j&^b^w^a* b < \*& 
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LC) IC J: oTfr 3 #Jtt;i3<fctf native-«&8c«rfc 
[0 0 4 5] 

ICMU Dyno Mi 1 1 £M ^TIMI U D-7 5 7 7S/9-i?8rffl?R&#T, 

fiSgcfcJB^fcjf&flT&S, DEAE-Sepharose FF >ft>3C^^D7h^77 
-f Phenyl-Sepharose FF Ig*^ 07 h ^57>f Superdex200 >7*;i/3i&# 
D7h^77^f- Mono Q -f>f>£&? U *T -£?TV\ SDS-jK U T 

[0 0 4 6] 

(b)^* : SDS-#U7* K^m^CScS&JCfe^S^JI^^OOODa 
Superdex200 Hi-Load 6/16 (Amersham Pharmacia Biotechftlg) >7*;i/3 

>&C^ffiU N-7tf;K-h'J7°b77>, N-7"fe^/l/-L-:7 i^V77->, 
(d)ffiS3£S« : pH9.5T?30^|SH»«taUfel&^ 45°C tfl±^5fefe »J , 60°CJ£* 

o 

(f)^SfbM : M7tMiCj;oT, £ £> {ClCHgCONHg 
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[0 0 4 7] 

fctfTfSS. l#l©BMm£20mN(Z>£« (#3tN-T i?^;i/-D-7 ^ 7 

It) £-^tf50mM Tris-Cl (pH 7.5) M®$t (£*1.0ml) tfJT\ 30°C, 20#fg"e 

Kfc LTJtSU 30TCJCfeV^Tl^lSIfCl^«ol©D-hy^h7r> 
J*"*S#ili4S:l#& (unit^L<ttU) tbt, &£ W*g«ra©iRj& 

N-rtf;H-7i-;i/77-> 

N-T-fe^;i/-D- h U 7* h 7 7 > 

n- r -fe ^ ;i/ -D- ^ ^ ^ - > 

N-7tfM-7x-jl/77-> 

n- 7 -fe ^ -L- ^ ^ ^f- — > 
N-rtf;i/-L-/fj > 
N-r-fe^;b-L-n^i/> 
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[0 0 4 8] 
[0 0 4 9 ] 

^?>MT't§„ ft^lft&N-7*>;i/-DL-7^ ^Sltt, 5* (1) 
[0 0 5 0] 

Mb 3] 



(5£rf», Rl, R2&, m-$.t=.teMteZ>> T)V*)\sm. TJVV-)Vm, T)V*-JV 
& i/9UTJ\/*Jl& 7'J;H, *fcfc*79;i/*;i>iS&3*U r*l 

t:;i/S (n-t5/;i/-dl-au >) > 2-^^;i/-yntf;uS (n-t ^;i/-DL-n-f >>> 
$ £ic, LVNN-ri/;b-DL-r ^ j mt LTttN-r-fe^;i/-DL-r ^ 

lf&4l, N-T-fe^;i/-DL-^^-^-->, N-T-fe^;i/-DL-AU N-TiZ^ 

;i/-DL-h U ^b77>, N-7tf;i/-DL-7^A°7^r>, x— ;i/ 

7^->> N-T-fe^^-DL-T^-^, N-r-fe^-;i/-DL-D-<2/>^M^$tl'2) 0 
[0 0 5 1] 




2 5 
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[0 0 5 2] 

1r& 0 *l§^iCj:§D-T^ y Zn 2 \ Ni 2+ , VUiCo 2+ ^<Z)2fiff 

i~3oxg£©t§is?#m^e>;ri.5o ^ffi-tsD-r* ;7^7-^©i{^iM 

[0 0 5 3] 
[0 0 5 4] 

e> Affile <fc»j£&fcD-7 3 Mill 
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>&i»i£3'£> St#H&#i$fcffe, 0.5N 7 >^n77j<-£i£ffi£it£ 3 £ &C J: o T 

, ±f?:?St^aife^ StfpH&7.0£LH+M&iH«^>3smft (7> 

A-^-f MR-120B) icadx., 5%r> i e-r7K?s?RT?Bi3iP"r*a s^jc, mm® 

£ 80°C T?«JBE|g*g"r £ £ 7? # -5 £ t. T? £ -5 . 
[0 0 5 5] 

1 ] (Hypomyces mycophi lusIF06785^fr k<DmRNA<7J>^ffi) 
fcjtf^-feX ^7-f7^ (Hypomyces mycophilus) IF0 6785$c&> 50mltf)YM 

-X (5ftI3ttMII«c^^*ti3) , PH6.0) %500mL§*©Ay7^#gH#7 9X=I 
IC#&U D-7 3 >>7»>9-1?£jgJgtffi£U , tteMl/ 

^l^-h (YM*5c«% (0.3%BP#x3f;*, 0.3%tfx^r7v, 0.5 

%tfv<z7hy. 2.o%y;i/=r-^ (fu3feiMiSI*fc^;^*fclS) > i.5%^ (fo^ 

^£$c5£;£*±§g) , PH6.0) iZ^migmLfrMibfrib, 4 7 T*5mL 

mmmK-mvmhtcbcDzmnL. mmmtomm^x% 25°c, i45rpm., 96u# 
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ffl.finMifc'fr'o* QuickPrep mRNA Purification Kit (Amersham Pharmacia Biotec 
[0 0 5 6] 

imt&mzi (cDNA^-ry^u -(Dfcm 

Gubler and Hof fman £ (Djjfe (Gene 25,263-269(1983)) tCS^T, cDNA^ 

3.0/igtf> mRNA, @2#J#-Sf : 2 lCfB«tf>0l igo (dT) lg U 
^A-^'fV- (-^NotllM h) , 5-methyl dCTP, RAV-2 Reverse Transcrip 
tase (TaKaRa§g) &t>*SuperScr ipt II Reverse Transcriptase (GIBCO BRLjg) 
£MV^T, 1st strand, 2nd strand£-£jE£ b fc 0 2nd strand-£j$$|, Klenow^^ 
MCJ: y*i8¥?&ftffia&*TJ&V^ BamHI (Bglll) -SmalT # - (TaK 
aRa^) &^>f^*-S/s>Ufc. tJPB^fPtNotlT'MI b fcffe, SUPREC-02 (TaKaRa 
SE) £M^T{£#^*DNA&|&£bT, cDNA>f y^r- h fcfligbfeo cDNA-f^ 
- hit, pAP3neo (Bgl I I-Notl^JWr) ^ * % ~ £ 5 4 %/ a > Srff* o # 
?>tlfey^>;^ Ktt, TE bufferJC$gfl¥U iffl|^-20TCT««#lfe o 
[0 0 5 7] 

(cDNA^-f -^e>©S^it^©5' 5fcjg, 3' ^W©^ 

DAACFL35, DAACFL420) 7 ^ 7 KBB^JStc JC-etl-^tffe ^ 9 >f 
■fe^^^^^-e-Srff-^^J^bfeo DAACFL35, DAACFL42©T ^ J Hffi^ltt, 
J: 5 JCHypomyces mycophilus IF0 6785^^ b tcd-T $ J 7 V 

BJ#J## : 3 (35F1) , HJ#J## : 4 (35F2) , ffl#J## : 5 (42R1) , BB#I# 
^ : 6 (42R2) {C^b£„ 

35Fl^-f SrlOpmol, 42Rl^-f V-£l00pmol, dNTPlOpmol, cDN 
A7^^7'J-UL, ExTaq 2U (TaKaRa^) , ExTaqJg^®?g (TaKaRa^) 

50/iLCDjE/S?ft?:MV\ SSffi (94°C, 30#) , 7--* (55°C, 60#) , ( 
72°C, 2£0 2)1. GeneAmp PCR System 9600 (r?- 3f > x;i/V~Sg) & 

m^T 1st PCRfcfTJfeofc. 

MV^T, 35F2^^f V-SrlOOpmol, 42R2:/^-fV- £ lOOpmol, dNTP lOpmol 
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, 1st PCRM^?K 0.1 fiU ExTaq 2U (TaKaRa§g) , Exlzq^WM (TaKaRa§g) 
Z&tt 50/LL<DBLl&ttL*Ri>\ |Sf:/a^vAtCT, 2nd PCR&frfcofc. PCR&JS 

[0 0 5 8] 

H/tf^iz;*. ^37^7X (Hypomyces mycophilus) IFO 6785$ctf)D-7 ^ ^ T 
Hypomyces mycophilus IFO 6785#fc£, 20L©«|ft*&ifi (0.3% ^#x3p^ ($ 

wrnxmrn^im) > 0.3% ^x*x (isnxit^iii) ,1.0% 

3KU^^h> (ft3fettllX^««5;£#:»!) , 2.0% Glucose (f&3fe*B^xm«5££ 
*±g0 > 2/U 3>FS028 0.01%, PH 6.0) &30MSEl©S?^-77-^>*-, 2 
5X}, 200rpm., lv.v.m., ^Hiffi, 44B#PP&#b£o 

3l5iftic«fc»;^aUfc. il^ftte^MB#£T% -90n*T?«#Lfco 

_hT*7Kli-e^#b^ 0 JWgSttttljttM n-f "C>^>, lyuM ^*#^>A, lmM 
PMSF, 0.01% 2-MESr-£tr50«M Tris • Cl (pH 9.0) tCflU*., 

L/Dyno mill type KDL (Wiley A. Bachofen, Based, Switzerland) &Cj;oT> 0 
.2-0. 5mm fc?-X&M V\ ^^tC^MS*: fcr & o fc. 

[0 0 5 9] 

mmmmz&ooorpm (6000 x g > , 4°c^3o^r^ 3&&#« (B&xtsssu 2opr 

-52D, RPR-9n-*-) *S££ICJ: amB^T^U 

. z.<D±mwL<z>*yrt9'Rmm&wfeisfciiz.*>. m^y ^^nAm^oomgx 

&o£tf>T% l/ioa <D7n#$ytimi&&3% -7u#$>mWti&&WL (Mfoffi 

mWLtz. a 6000r P m (3000 x g) , 4°CT20^K, M'Lvfrlt (B&XTO, 20PR-5 
2D, RPR-9n-#-) tSiiUCi'J^i'n^-A, St^S:*fc»S'tirfeo 
[0 0 6 0] 
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±*ffM&> 77%m^mm<Dmmry^-^^> o.i«m pmsf, o.i^m 

O.l^M K-J^Z^-yL 0.01% 2-ME£^fr50mM Tris • CI (pH 9.0) 17UC 

£i£fc 0 Vum*. lOOOOrpm (16000 x g) , 4°CT'20^K, M4>#H («5^tfc h 
$-»X*U RS-20BH, BH-9n-#-) f -5 3 £ (C J: »; EIJ& L, ISiKSfeJ8&, 
S (DO.lmM PMSF, 0.1//M D>f<^>, 0.1/tM Al:7°X#^>A, 0.01% 2-ME 
&-£tflO«M Tris- CI (pH 9.0) ICjRflffL, JH»?R & H<8«f?ft 10UC*fL, 4^|ffl 

mffi&<DBmtemj*y&&tu^h7^7j-fc&-Dxmmx*%2> a -r&t> 

t>, &e>j&*C#>0.01% 2-ME&-£tJl0mM Tris • Cl ( P H 9.0) T?¥ffrft3'£fcDEAE 
-Sepahrose FF $:|§«bfcXK50^9 A ( ti&Amersham Pharmacia Biotechfr 
|g, *5.0 x 25cm, 500ml) fclftiFS-frfc. SlfjtJ 9 A(D3^*©M*MT*^^ 
|l?#^A<Z)7^:i;©^g$t£fflV\ «««ttKONaCliR 1 KS:0M^&0.5M* , rii[i(«» 

[0 0 6 1] 

*|gB^(5DD-T^ JTi/^—eiZ. 0.20# &0.25M<BNaCl&^tfi|g#ilJctC iot 
SlfflStlfc. T^-if^£^£IItfHi, UFH (Amicon$g, YM-10 tf>76mm) 

ifcJS&TgjSS-frfelfe, 12000rpm (18000 x g) , 41CT? 10^19, M^lt (SiZX 
«ft$g, HI MAC CR26H. RR18AD — # — ) "T3 3 illCi: »J HURL fee HflXtfeM 

tt, 10b1©0.01X 2-ME, 0.3M Na 2 S0 4 £-£tf 200mM KPB (pH 8.5) KMfflL. MM 

ffimucttL-mMffi*ifi<\ *©«3s*f^?RS:^tftL, urn. mmmm zuz 

-tCckoTftSgT^So "T&fc)*), »e>^C«)0.0lX 2-ME, 0.3M Na2S04 
£^&200mM KPB (pH 8.5) T^fg'fb^itfcPhenyl-Sepahrose Hi-Load HP2.6/10 
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# 

•ft"?!* (Amersham Pharmacia Biotech£fc§g, ^2.6 x 10cm, 50ml) fCI&if£-£, 
ft&A&tfttu 0.01% 2-ME&<£tfl0mM KPB (pH 8.5) BiMflR U Bjgftr$« 

SS:o^e>ioox*-eii[ij»wtca>tfTvx< rt'rsfffis-frfc,, #:7^?s/3 
>A?WS&280nm©i&3<fc / g£$i£i-<g>;i ^bfeo D-75;rj/5-^ 

[0 0 6 2] 

Srin^., 2t$ra#S^jWCjf#U i£JB&?&J8312:fctfc, 12000rpm (18000 x g) 
, 4°CT*10^r^ (BiftlDBMSU HIMAC CR26H, RR18AD — # — ) 

illCfc ytfcJB&EIJKLfc. EURLfclfcJRW:, fcJ:-£3«l<D0.013S 2-ME, 0.3M NaCl 
fe^tflOmM Tris-Cl (pH 9.5) &C?§P2 

>f -»C iotflt'tS. -r^t»t>> *e>3^U«)0.0lX 2-ME, 0.3M NaCl£#tn 
OmM Tris-Cl (pH 9.5) ©M^M^-^ft £i±£Superdex200 Hi-Load 1.6/60* 
(Amersham Pharmacia Biotech£fc*gg, ^1.6 x 60cm, 120ml) &C#$L* 240ml 
©ra««f?SS:SRJfil«l/"inl»ISmS'&fe. #7^^ V 3 >©#>A°?fC*te280nm 

[0 0 6 3] 

D-T^ J Ti/^-if^tt&^-rSB^li, UFH (Amicon$g, YM-10, <^ 43mm) 
S:MV*TiBiffi«L 0.01% 2-ME£^tn0mM Tris-Cl (pH 9.5) T^$*U HEIM 

T¥»$gT-££ 0 f *>e>^C«>0.01% 2-ME&-£tflOMM Tris-Cl (pH 9.0 

) T?¥tlHbSi*rfcMoiio Q HR 5/5#^A (Amersham Pharmacia Biotech£fc§g, 0 
.5 x 5cm, 1.0ml) KUBUHSItfc. IH* 9 A^3^*CD^ We^c^, IH*^ 
©21>fg:i;(Z)|I1B?££fflV\ ^®?g^©NaCl^S:0M^^0.6M*T*lt:^^lCfelfT 
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[0 0 6 4] 

inmoi©^D-r^ j Ti/?-i£*$timmmtfLZ* mfrzM-vmmL, 50^1 

**Ci8#6lfe, 150#lCD8M urea£-g-&50mM Tris • CI (pH 9.0) m.ffiWL*lN%.t=. a 
mm&mt. 371C, H$ffi#ofc®"5, 50mM Tris-Cl ( P H 9.0) ttffi 

?R £200 # lfln*., Lysyl endo peptidase &5pnoli#tl;iU 30X3 7? — SfeM-ffc Life 

SK gel ODS-120T (^4.6x250mm) (*y-3g) , : bufferA 0.1% TFA, /I 

y 7 7 —ft 0.095% TFA£#tf80% CH3CN, ^^214nm > l.Oml/min, 7°U If 

tfrlftl^^Wi, JS^xCfr JKl/-*- (UN I SCIENCES UNIVAP) iZ&VmmL 
feU, -fUr* >J/-^T>-9— (A477, Applied Biosystemsftjg) lC<fc*J7^y 
BSB#f&&itLfc. &5£Lfe 5o©«S#7S yfiftBB^J©^^©2o^ DAACFL35 
(GFILSPGFIDMHAHSDLYLLSHPTH/IH^IJ## : 26) , DAACFL42 (VLADEYPQAFYAPHA 
YSRGF/fB#[## : 2 7) T*&£ 0 
[0 0 6 5] 

;i/«fcJR£LTIBi&L, 7#n-;*«£C8cS&&fTfcv\ B»tt«;^K©9S^S: 
^ffiL, SUPREC-01 (TaKaRa|g) IC J: yff$8Lfe#, BigDye Terminator Cycle S 
equencing FS Ready Reactioin Kit, ABI377S/ — # X>-tJ- — (Applied Biosyste 
ms) l/# M>-*x>*&tcJ: »Ji&|£iJ#I£&£Lfe. :/^>fv- 

: 7&C^L£„ 

[0 0 6 6] 

>^*) 

HSSM4 -e^&tifeBB^J&TnK:, ^^>fV-F56 (fB#I## : 8) , F241 (IB 
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. g) ^ £t-K? jt-^^J^-H bt, PAP3R1 (@H^J##: 10), 
T3 (K#I## : 1 1) &-£j*U Nested-PCRlC«fc * ij 9"&U&1t. 

pAP3Rl^-f F56^^-f V-£#10pmoU dNTP lOpmol, cDNA9>f 

UU ExTaq 2U (TaKaRa^) , ExTaqMM?K?& (TaKaRa|g) 50 
0L©£/&?ftS:MV\ (94°C, 30#) , T--^ (551C, 30#) , #S (72 

TC, 60#) £30iM?;K Thermal Cycler SP (TaKaRa§g) £JgV^T 1st PCR& 

^VnT> T3^-fV-, F241:/9-f lOpmol, dNTP lOpmol, 1st PCR 

ExTaq 2U (TaKaRafg) , ExTaqMM^IS (TaKaRa§g) 50 jbL 

©SJSISt&ffiV^ IllT/n^-MCT, 2nd PCR^^f^ofeo PCRS/SiR©^ & 7 
#n J: y##f b£MH> 4W»£J®;b*i£*& i.3kb P ©A> K# 

ic «fc y£gSJ^0>#tf fefrfcofc. SftfcSSIB^I&ffifll*-^ : l2tc^L 
y^-fV-{Cli F241, F3 (@B3«-f§- : 1 3) , F4 : 14) 

[0 0 6 7] 

[H«!!6] (cDNA9>f ^9U-^e>©e«r3te^© 5' 5fc38ffi«0**y-- 

^M4T»#e>*lfcfB#J&7GlC, y^-fT- R130 (BB#I## : 1 5) , R96 ( 
: 1 6) , R47 (SB#f## : 17) tfe^^^-^7>fV-i:bT 
, PAP3F2 (BJ#f## : 18), pAP3Fl (@B^'J## : 1 9) Nested-PCR 

jets** y -->y&«*fco 

pAP3F2"7°v>f R130:/^>f lOpmol, dNTP lOpmol, cDNA^ 

>f^5'J- 1/ttU ExTaq 2U (TaKaRa§g) , ExTaqMUflrSfc (TaKaRa^) fe^tf 5 
OfiL(DK}^m^m^\ ^tt (94°C, 30?J>) , (55°C. 30#) , (72 

°C, 60fP) £30-tM?;K Thermal Cycler SP (TaKaRa§g) fefl^T 1st PCR£ 
?T&ofc 0 &V%T, pAP3F1^9-f R96:7°^ V- lOpmol, dNTP lOpmo 
1, 1st PCRjRfSSt l^L, ExTaq 2U (TaKaRa§g) , ExTaqflJM«?& (TaKaRa^) & 
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5O0L©£j&?ft&MV\ W?U ^7A(Ct, 2nd PCR&fffco fc„ 2 ^ IC, P 
AP3Fl^^-r R47^>f7-S:# lOpmol, dNTP lOpmol, 2nd PCRMJ£?R 1 

/iL, ExTaq 2U (TaKaRa§g) , ExTaqJ8««r?K (TaKaRagg) fc^-fr 50#L<£>£/&?£ 
£MV\ ISf^n^^AlCT, 3rd PCRfcff&ofco 

[0 0 6 8] 

gtfJjfrfS^-tf) 5' Wfc£t>* 3' ^©PCR^^ U-->^ (**l-?*lHi(5#5 5, 
6) ft fc&a£BB#I&7GlC, ^7>f7- Acy5' -1 : 21), A 

cy5' -2 : 22) , Acy3' -1 (Mtm^ : 23) Acy3' -2 

: 2 4) Nested-PCRfC <fc£X^ U - — >y«:ffr&fc. 

£T, Acy5' -1^7-f7-, Acy3' -l^>f7-&# lOpmol, dNTP lOpmol, 
cDNA9>f^U~ 1/tiL, Pyrobest 2U (TaKaRa§g) , Pyrobest^M®^ (TaKaRa 
93) 50 i aL© J KJE?K&JSV*, M'^. (94°C 30#) , T--^ (55°C, 30# 

) , (72°C, 90#) Thermal Cycler SP (TaKaRaJSI) 

T 1st PCR&tffcofc. MV>T, Acy5' -2^7^-7-, Acy3' -2^-fV-S:# 
lOpmol, dNTP lOpmol, 1st PCR&JSM 1 n L, Pyrobest 2U (TaKaRa|g) , Pyrob 
estfl5ift8f?R (TaKaRa$g) 50 jbLCMjSJR&JB V*, m~? n >? U\ZX . 2nd 

PCR&fffcofe. 

pcrs/s«© - as %7jfu —t» m%w.m ict *; #*r o & m$k. m a ® ft 

SA>F^Mt'tfe 0 HSfeM4lC^oT, #ffitftf©*tKK&fTfcV*, HindHI 
&MV^T?IHfcffe, PUC118 Hindi 1 1 /BAP (TaKaRa^) TaKaRa Ligation Kit v 
er.II (TaKaRa^) WZV 7 V U y&frfc V\ *»»JM109|* 
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fcKte&IR&TyVi/Vy (50/igM) , 5-^*0^-4-^ n 0-3—f y KU 

0-D-#^ hH°57 F (50^g/mL) , >f V 7°U VJint-P -D-#9 ? hfcT9 
J 2/F (JB*T, IPTGi^f) Sr^tfLB^flS (1% h hU^h>> 0.5% A* h 

U Single Primer Extension^ J: >J *f Ai&SSS#!<Z)fl?#r o £ 0 JPMfrS 

5' OTB^;i3J:tf3\ fflffi^fg#>*>*u $ JCORF4ft5ftfC <fc U, D-7 5;TJ/7 

#«©IB#JttIH#J#-£ : 2{C^L7^ 0 itie>©jS¥*f, tfeSfctt, GenetyxATSQ, £ 
JrOPGenetyx ( £ t, iC V 7 h 7 a: 7 W3S#w££#:8i) V7^^^V^t^ofe. 

[0 0 6 9] 
[HMM 8 ] (^«*^8;T?©afc^*&3i) 

HflSMTTf^&tife^RCiJIttcSrr^trS/U^ (50^g/mL) Sr^tmft LBJg 
%±T?«F« 26TC|gM^#b> O.lmM IPTG£flH;Lfc«L £ IC 4^|S, 30°CT'|g 

#£ffiifu 1% (f-rtf;i/-D-hv^h7 7X 0.01% y 

&-£tf, 50mMh'J^ &lfei|££r% (PH 7.5) lCj»i«U 1"L©jKJ£?££ It 

301C, 6hrS»SJC5S:f?«:ofe. &fc> n>bn-;^lTtt^§l JM109*$£ 

0DS:fc9A£fflV^jtf5S$R##nv h^^7>r - (#^A : Wakosil I 
I 5C18 («^ 4.6x250mm) (faft^tft^ttig) , : CH3CN / 50mM KH 2 P0 4 

• H 3 P0 4 (pH2.5) =2:8, Mffi A280nm, l.OmL/min, ij^&UB. 40°C) JCJ: 

oT, 5t*L£ 0 D-h U 7h7T>tfi 3.3#, H-7tf;i/-D-h'J 

0K^m^i?^M^is±^f t^ic o.i5g/L© D-by7"b77^gae>nfc^ 

, n> hn-JHii D-b l J7°h77>Olil»f)ti^^ofeo 
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[0 0 7 0] 

^WfcZV. &^T*&£Hypomyces mycophi lusfc fr^f SD-T ^ J T i/^ 

#2&0J!tf)D-y ^ ^ T V *7 -if (C J: o 5 £ £ ifil* S * D- h U 7 h 

[0 0 7 1] 

SEQUENCE LISTING 
<110> DAICEL Chemical Industries LTD. 
<120> D-aminoacylase, and gene encoding same. 
<130> D1-A0002 

<140> 
<141> 

<160> 27 

<170> 



<210> 1 
<211> 879 
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<212> DNA 

<213> Hypomyces mycophilus 



<400> 1 



ATGCGGACTG 


AAATTCTCTT 


CCACTCAGCC 


ACTGTTATCA 


CCGGCGATGA 


AGCAGCCCAG 


60 


CCCTTTGTGG 


CCGATGTGCT 


GGTTTCGAAG 


GGACTGATTG 


CCAAGATTGG 


TAACCCCGGT 


120 


TCCATCAATG 


GAACTCCAGA 


TACGCGGCAT 


CTCGACGTCA 


CAGGCTACAT 


TCTATCTCCT 


180 


GGTTTCATCG 


ATATGCATGC 


GCATTCAGAC 


CTCTACCTAC 


TCTCTCATCC 


TGACCACGAG 


240 


GCCAAAATCA 


CCCAAGGATG 


CACAACGGAA 


GTTGTGGGCC 


AAGACGGGAT 


ATCATATGCA 


300 


CCAATTCGTA 


ATGTAGACCA 


GTTGAGGGCG 


ATCCGAGAAC 


AGATTGCTGG 


ATGGAATGGC 


360 . 


AATCCTACAG 


ATGAGGAGTG 


CCGGACAACT 


CTCAAAGGCG 


TTGGCATGTT 


TGAATGGCAG 


420 


ACTATTGGGG 


AATACTTGGA 


TTGTTTGGAG 


AGAAACAGGA 


CGGCCACTAA 


TGTCGCCATG 


480 


TTGGTTCCGC 


AAGGCAACCT 


GAGATTATTG 


GCATGTGGCC 


CATACGATAC 


TCCAGCATCT 


540 


GCAGAAGAGA 


TTCAAGATCA 


AATCCAGCTC 


TTGCGAGAGG 


CTATGGCTCA 


GGGTGCTGTC 


600 


GGGATGTCTA 


GTGGTCTCAC 


TTATACACCC 


GGCATGTATG 


CTTCCACGTC 


GGAACTAGCT 


660 


TCTCTGTGCG 


CGGCCCTCGC 


ACAAGAATTT 


CCAGGTGCAT 


TCTATGCGCC 


ACATCATAGA 


720 


AGTTATGGGT 


TCCAGGCCAT 


CGAAAGTTAT 


GCCGAAATGT 


TGGATCTCGG 


AGAGTCAACA 


780 


GGCTGTCCCA 


TTCATCTTAC 


ACATGCAACG 


CTCAACTTTT 


CAGAAAATAA 


GGGTAAAGCT 


840 


CCTGTCCTCA 


TCTCTATGGT 


TGATAAATCT 


CTTGCTGCAG 


GCGTGGATGT 


CACACTTGAT 


900 


ACGTATCCAT 


ACTTGCCAGG 


CTGTACAACT 


CTGGCTGCAT 


TGCTGCCAAG 


TCGGGCATCT 


960 


GCTGGCGGCC 


CACAAGAGAC 


GCTTAAAAGG 


CTTGAGGATG 


CAGAATCGAG 


AGAAAAGATT 


1020 


CGTATAGCCG 


TGGAAATCAA 


AGGGTGTGAT 


GGCGGCCATG 


GTATTCCAAC 


CAACTGGGAC 


1080 


GAAATCCAGA 


TCGGGACGAC 


TAATGAACCA 


TCAATCGCAT 


CGTATTCTGG 


TCGCAGGCTA 


1140 


TCAGAAGTGG 


CACAGTCTGT 


TGGAAAGCCG 


ACCATCGAAG 


TCTTTTTCGA 


GATTCTGCAA 


1200 


AAGGATAAGC 


TCGCAACGAG 


CTGTATCATG 


CATGTTGGCA 


ATGAAGAAAA 


CGTCCGACAG 


1260 


ATCATGCAGC 


ATCGGGTCCA 


TATGGCAGGC 


AGTGATGGGA 


TCTTGCACGG 


GCAGACGCTA 


1320 


CACCCACGAG 


CTTATGGCAC 


ATTCACGCGG 


TATTTAGGAC 


ACTATTCTCG 


TGAACTCTCG 


1380 


CTTGTTGCTC 


TGCCGTCCAT 


GATCGCTCAC 


CTTACATCAC 


GGCCCGCCAA 


ACGACTTTCG 


1440 


GTATATCCAT 


ATCGCGGTCT 


GATTGCTGAA 


GGATCCGCTG 


CCGACATTGT 


GGTTTTTAAC 


1500 
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CCCGAAACGG TAAAGGATAT GTCGACGTAT GAAGAGCCAA AGGTGCCAAG TCGGGGCATT 1560 
AGATTTGTTC TAGTTAACGG CCAGATAGCT GTGGACGAAG GCAAGATGAC AGGCACAAGA 1620 
GGGGGTAAAA CACTGAGAAG AAGCACCGAT GGCAAGGTGA AGGCAAGAGA TGAGTAA 1677 



<210> 2 
<211> 558 
<212> PRT 

<2-13> Hypomyces mycophilus 
<400> 2 

Met Arg Thr Glu He Leu Phe His Ser Ala Thr Val lie Thr Gly 
15 10 15 

Asp Glu Ala Ala Gin Pro Phe Val Ala Asp Val Leu Val Ser Lys 
20 25 30 

Gly Leu He Ala Lys He Gly Asn Pro Gly Ser He Asn Ala Thr 

35 40 45 

Pro Asp Thr Arg His Leu Asp Val Thr Gly Tyr He Leu Ser Pro 

50 55 60 

Gly Phe He Asp MET His Ala His Ser Asp Leu Tyr Leu Leu Ser 
65 70 75 

His Pro Asp His Glu Ala Lys lie Thr Gin Gly Cys Thr Thr Glu 
80 85 90 

3 8 miE4f 2 0 O 0 - 3 1 1 1 9 0 9 
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Val Val Gly Gin Asp Gly He Ser Tyr Ala Pro He Arg Asn Val 

95 100 105 

Asp Gin Leu Arg Ala He Arg Glu Gin He Ala Gly Trp Asn Gly 
110 115 120 

Asn Pro Thr Asp Glu Glu Cys Arg Thr Thr Leu Lys Gly Val Gly 
125 130 135 

MET Phe Glu Trp Gin Thr He Gly Glu Tyr Leu Asp Cys Leu Glu 

140 145 150 

Arg Asn Arg Thr Ala Thr Asn Val Ala MET Leu Val Pro Gin Gly 

155 160 165 

Asn Leu Arg Leu Leu Ala Cys Gly Pro Tyr Asp Thr Pro Ala Ser 

170 175 180 

Ala Glu Glu He Gin Asp Gin lie Gin Leu Leu Arg Glu Ala MET 
185 190 195 

Ala Gin Gly Ala Val Gly MET Ser Ser Gly Leu Thr Tyr Thr Pro 

200 205 210 

Gly MET Tyr Ala Ser Thr Ser Glu Leu Ala Ser Leu Cys Ala Ala 

215 220 225 

Leu Ala Gin Glu Phe Pro Gly Ala Phe Tyr Ala Pro His His Arg 

230 235 240 



3 9 ^#2 0 0 0 - 3 1 1 1 9 0 9 
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Ser Tyr Gly Phe Gin Ala He Glu Ser Tyr Ala Glu MET Leu Asp 

245 250 255 

Leu Gly Glu Ser Thr Gly Cys Pro lie His Leu Thr His Ala Thr 

260 265 270 

Leu Asn Phe Ser Glu Asn Lys Gly Lys Ala Pro Val Leu He Ser 

275 280 285 

MET Val Asp Lys Ser Leu Ala Ala Gly Val Asp Val Thr Leu Asp 

290 295 300 

Thr Tyr Pro Tyr Leu Pro Gly Cys Thr Thr Leu Ala Ala Leu Leu 

305 310 315 

Pro Ser Arg Ala Ser Ala Gly Gly Pro Gin Glu Thr Leu Lys Arg 

320 325 330 

Leu Glu Asp Ala Glu Ser Arg Glu Lys He Arg He Ala Val Glu 

335 340 345 

He Lys Gly Cys Asp Gly Gly His Gly He Pro Thr Asn Trp Asp 

350 355 360 

Glu lie Gin He Gly Thr Thr Asn Glu Pro Ser lie Ala Ser Tyr 

365 370 375 

Ser Gly Arg Arg Leu Ser Glu Val Ala Gin Ser Val Gly Lys Pro 

4 0 ffiUff 2 0 0 0 - 3 1 1 1 9 0 9 
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380 385 390 

Thr He Glu Val Phe Phe Glu He Leu Gin Lys Asp Lys Leu Ala 

395 400 405 

Thr Ser Cys He MET His Val Gly Asn Glu Glu Asn Val Arg Gin 
410 415 420 

He MET Gin His Arg Val His MET Ala Gly Ser Asp Gly He Leu 

425 430 435 

His Gly Gin Thr Leu His Pro Arg Ala Tyr Gly Thr Phe Thr Arg 

440 445 450 

Tyr Leu Gly His Tyr Ser Arg Glu Leu Ser Leu Val Ala Leu Pro 

455 460 465 

Ser MET He Ala His Leu Thr Ser Arg Pro Ala Lys Arg Leu Ser 
470 475 480 

Val Tyr Pro Tyr Arg Gly Leu He Ala Glu Gly Ser Ala Ala Asp 
485 490 495 

He Val Val Phe Asn Pro Glu Thr Val Lys Asp MET Ser Thr Tyr 

500 505 510 

Glu Glu Pro Lys Val Pro Ser Arg Gly He Arg Phe Val Leu Val 

515 520 525 
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Asn Gly Gin He Ala Val Asp Glu Gly Lys MET Thr Gly Thr Arg 

530 535 540 

Gly Gly Lys Thr Leu Arg Arg Ser Thr Asp Gly Lys Val Lys Ala 

545 550 555 

Arg Asp Glu 

558 



<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Primer Sequence 

<400> 3 

CCCGGCTTCA TCGACATGCA 20 



<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial ly 
Synthesized Primer Sequence 
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<400> 4 

TTCATCGACA TGCAYGCNCA 20 



<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Primer Sequence 

<400> 5 

TGNGGNGCRT CRAANGCYTG ■ 20 



<210> 6 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial ly 
Synthesized Primer Sequence 

<400> 6 

AANGCYTGNG GRTAYTCRTC 20 



mSE#2 000-3111909 



#2000-019080 

<210> 7 
<211> 321 
<212> DNA 

<213> Hypomyces mycophilus 
<400> 7 

TTCATCGACA TGCATGCGCA GCTGGATGGT CAACCTTGAC AACTACAACA AGATACTCTC 60 
TGTAGACAAA AAATCGGGGG TCGTGGTCAT GCAGAGCGGC ATTCGACTAT ACACCCTTTG 120 
CGAAGAGCTG GAGCTACATG GCCTGGCAAT GCCGAACCTG GGCAGTATAA ACGAGCAATC 180 
CATCGCCGGC GCCATATCTA CAGGCACACA CGGCAGCAGC ATCCACCACG GCCTCATGTC 240 
TGAGGATATT CTCGCTCTGA AAATCACTCT CGCGGGCGGC AAGACGGAGG CATGCTCCAA 300 
AGACGAATAC CCCCAAGCCT T 321 



<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 8 

AGGCCAAAAT CACCCAAGGA 20 



<210> 9 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Primer Sequence 

<400> 9 

ATTGGGGAAT ACTTGGATTG 20 



<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Primer Sequence 

<400> 10 

CTGGTTCTTT CCGCCTCAGA 20 



<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Primer Sequence 
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<400> 11 

ATTAACCCTC ACTAAAGGGC 20 



<210> 12 
<211> 1325 
<212> DNA 

<213> Hypomyces mycophilus 



<400> 12 














CAGGACGGCC 


ACTAATGTCG 


CCATGTTGGT 


TCCGCAAGGC 


AACCTGAGAT 


TATTGGCATG 


60 


TGGCCCATAC 


GATACTCCAG 


CATCTGCAGA 


AGAGATTCAA 


GATCAAATCC 


AGCTCTTGCG 


120 


AGAGGCTATG 


GCTCAGGGTG 


CTGTCGGGAT 


GTCTAGTGGT 


CTCACTTATA 


CACCCGGCAT 


180 


GTATGCTTCC 


ACGTCGGAAC 


TAGCTTCTCT 


GTGCGCGGCC 


CTCGCACAAG 


AATTTCCAGG 


240 


TGCATTCTAT 


GCGCCACATC 


ATAGAAGTTA 


TGGGTTCCAG 


GCCATCGAAA 


GTTATGCCGA 


300 


AATGTTGGAT 


CTCGGAGAGT 


CAACAGGCTG 


TCCCATTCAT 


CTTACACATG 


CAACGCTCAA 


360 


CTTTTCAGAA 


AATAAGGGTA 


AAGCTCCTGT 


CCTCATCTCT 


ATGGTTGATA 


AATCTCTTGC 


420 


TGCAGGCGTG 


GATGTCACAC 


TTGATACGTA 


TCCATACTTG 


CCAGGCTGTA 


CAACTCTGGC 


480 


TGCATTGCTG 


CCAAGTCGGG 


CATCTGCTGG 


CGGCCCACAA 


GAGACGCTTA 


AAAGGCTTGA 


540 


GGATGCAGAA 


TCGAGAGAAA 


AGATTCGTAT 


AGCCGTGGAA 


ATCAAAGGGT 


GTGATGGCGG 


600 


CCATGGTATT 


CCAACCAACT 


GGGACGAAAT 


CCAGATCGGG 


ACGACTAATG 


AACCATCAAT 


660 


CGCATCGTAT 


TCTGGTCGCA 


GGCTATCAGA 


AGTGGCACAG 


TCTGTTGGAA 


AGCCGACCAT 


720 


CGAAGTCTTT 


TTCGAGATTC 


TGCAAAAGGA 


TAAGCTCGCA 


ACGAGCTGTA 


TCATGCATGT 


780 


TGGCAATGAA 


GAAAACGTCC 


GACAGATCAT 


GCAGCATCGG 


GTCCATATGG 


CAGGCAGTGA 


840 


TGGGATCTTG 


CACGGGCAGA 


CGCTACACCC 


ACGAGCTTAT 


GGCACATTCA 


CGCGGTATTT 


900 


AGGACACTAT 


TCTCGTGAAC 


TCTCGCTTGT 


TGCTCTGCCG 


TCCATGATCG 


CTCACCTTAC 


960 


ATCACGGCCC 


GCCAAACGAC 


TTTCGGTATA 


TCCATATCGC 


GGTCTGATTG 


CTGAAGGATC 


1020 


CGCTGCCGAC 


ATTGTGGTTT 


TTAACCCCGA 


AACGGTAAAG 


GATATGTCGA 


CGTATGAAGA 


1080 


GCCAAAGGTG 


CCAAGTCGGG 


GCATTAGATT 


TGTTCTAGTT 


AACGGCCAGA 


TAGCTGTGGA 


1140 



ffi|I#2 000-3111909 



#2000—019080 

CGAAGGCAAG ATGACAGGCA CAAGAGGGGG TAAAACACTG AGAAGAAGCA CCGATGGCAA 1200 

GGTGAAGGCA AGAGATGAGT AAAGTCTCGA TCTGCATCCG CGTGCCCAAC AACAGGATCA 1260 

AGTCGTCACA GCATGATACG GCAGGCTTTG GAGTAGATAC CATGTCATGG GGGAAATGGT 1320 

CAATA 1325 



<210> 13 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Primer Sequence 

<400> 13 

CGGAGAGTCA ACAGGCTGTC C 21 



<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Primer Sequence 

<400> 14 

CGCAGGCTAT CAGAAGTGGC 20 
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<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Primer Sequence 

<400> 15 

ATCGCCCTCA ACTGGTCTAC 20 



<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Primer Sequence 

<400> 16 

CATATGATAT CCCGTCTTGG 20 



<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 17 

GATTTTGGCC TCGTGGTCAG 20 



<210> 18 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Primer Sequence 

<400> 18 

CCTCAGTGGA TGTTGCCTTT AC 22 



<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial ly 
Synthesized Primer Sequence 

<400> 19 



ftfl#2 000-3111909 



GCCTGTACGG AAGTGTTACT 



#2000-019080 



20 



<210> 20 
<211> 253 
<212> DNA 

<213> Hypomyces mycophilus 
<400> 20 

GTGAGAGAGT AGGTAGAGGT CTGAATGCGC 
GTAGCCTGTG ACGTCGAGAT GCCGCGTATC 
AATCTTGGCA ATCAGTCCCT TCGAAACCAG 
ATCGCCGGTG ATAACAGTGG CTGAGTGGAA 
GAATTCTTCT GGT 



ATGCATATCG ATGAAACCAG GAGATAGAAT 60 
TGGAGTTGCA TTGATGGAAC CGGGGTTACC 120 
CACATCGGCC ACAAAGGGCT GGGCTGCTTC 180 
GAGAATTTCA GTCCGCATCG TTGGCAATGG 240 

253 



<210> 21 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Primer Sequence 

<400> 21 

GAGAAGCTTA CAGAATTCTC TCCATTATTG AC 32 



<210> 22 
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<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial ly 
Synthesized Primer Sequence 

<400> 22 

GAGAAGCTTA CCAGAAGAAT TCCCATTGCC 30 



<210> 23 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial ly 
Synthesized Primer Sequence 

<400> 23 

GAGAAGCTTG TACGATGAAT AAATATATGT GT 32 



<210> 24 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial ly 

5 1 ffifiE# 2000-3111909 
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Synthesized Primer Sequence 
<400> 24 

GAGAAGCTTA TTGACCATTT CCCCCATGAC 30 



<210> 25 
<211> 1897 
<212> DNA 

<213> Hypomyces mycophilus 



<400> 25 

AGCTTGACCA TGATTACGAA TTCGAGCTCG GTACCCGGGG ATCCTCTAGA GTCGACCTGC 60 
AGGCATGCAA GCTTACCAGA AGAATTCCCA TTGCCAACGA TGCGGACTGA AATTCTCTTC 120 
CACTCAGCCA CTGTTATCAC CGGCGATGAA GCAGCCCAGC CCTTTGTGGC CGATGTGCTG 180 
GTTTCGAAGG GACTGATTGC CAAGATTGGT AACCCCGGTT CCATCAATGC AACTCCAGAT 240 
ACGCGGCATC TCGACGTCAC AGGCTACATT CTATCTCCTG GTTTCATCGA TATGCATGCG 300 
CATTCAGACC TCTACCTACT CTCTCATCCT GACCACGAGG CCAAAATCAC CCAAGGATGC 360 
ACAACGGAAG TTGTGGGCCA AGACGGGATA TCATATGCAC CAATTCGTAA TGTAGACCAG 420 
TTGAGGGCGA TCCGAGAACA GATTGCTGGA TGGAATGGCA ATCCTACAGA TGAGGAGTGC 480 
CGGACAACTC TCAAAGGCGT TGGCATGTTT GAATGGCAGA CTATTGGGGA ATACTTGGAT 540 
TGTTTGGAGA GAAACAGGAC GGCCACTAAT GTCGCCATGT TGGTTCCGCA AGGCAACCTG 600 
AGATTATTGG CATGTGGCCC ATACGATACT CCAGCATCTG CAGAAGAGAT TCAAGATCAA 660 
ATCCAGCTCT TGCGAGAGGC TATGGCTCAG GGTGCTGTCG GGATGTCTAG TGGTCTCACT 720 
TATACACCCG GCATGTATGC TTCCACGTCG GAACTAGCTT CTCTGTGCGC GGCCCTCGCA 780 
CAAGAATTTC CAGGTGCATT CTATGCGCCA CATCATAGAA GTTATGGGTT CCAGGCCATC 840 
GAAAGTTATG CCGAAATGTT GGATCTCGGA GAGTCAACAG GCTGTCCCAT TCATCTTACA 900 
CATGCAACGC TCAACTTTTC AGAAAATAAG GGTAAAGCTC CTGTCCTCAT CTCTATGGTT 960 
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GATAAATCTC TTGCTGCAGG CGTGGATGTC ACACTTGATA CGTATCCATA CTTGCCAGGC 1020 
TGTACAACTC TGGCTGCATT GCTGCCAAGT CGGGCATCTG CTGGCGGCCC ACAAGAGACG 1080 
CTTAAAAGGC TTGAGGATGC AGAATCGAGA GAAAAGATTC GTATAGCCGT GGAAATCAAA 1140 
GGGTGTGATG GCGGCCATGG TATTCCAACC AACTGGGACG AAATCCAGAT CGGGACGACT 1200 
AATGAACCAT CAATCGCATC GTATTCTGGT CGCAGGCTAT CAGAAGTGGC ACAGTCTGTT 1260 
GGAAAGCCGA CCATCGAAGT CTTTTTCGAG ATTCTGCAAA AGGATAAGCT CGCAACGAGC 1320 
TGTATCATGC ATGTTGGCAA TGAAGAAAAC GTCCGACAGA TCATGCAGCA TCGGGTCCAT 1380 
ATGGCAGGCA GTGATGGGAT CTTGCACGGG CAGACGCTAC ACCCACGAGC TTATGGCACA 1440 
TTCACGCGGT ATTTAGGACA CTATTCTCGT GAACTCTCGC TTGTTGCTCT GCCGTCCATG 1500 
ATCGCTCACC TTACATCACG GCCCGCCAAA CGACTTTCGG TATATCCATA TCGCGGTCTG 1560 
ATTGCTGAAG GATCCGCTGC CGACATTGTG GTTTTTAACC CCGAAACGGT AAAGGATATG 1620 
TCGACGTATG AAGAGCCAAA GGTGCCAAGT CGGGGCATTA GATTTGTTCT AGTTAACGGC 1680 
CAGATAGCTG TGGACGAAGG CAAGATGACA GGCACAAGAG GGGGTAAAAC ACTGAGAAGA 1740 
AGCACCGATG GCAAGGTGAA GGCAAGAGAT GAGTAAAGTC TCGATCTGCA TCCGCGTGCC 1800 
CAACAACAGG ATCAAGTCGT CACAGCATGA TACGGCAGGC TTTGGAGTAG ATACCATGTC 1860 
ATGGGGGAAA TGGTCAATAA GCTTGGCACT GGCCGTC 1897 



<210> 26 
<211> 25 
<212> PRT 

<213> Hypomyces mycophilus 
<400> 26 

Gly Phe He Leu Ser Pro Gly Phe lie Asp Met His Ala His Ser 

15 10 15 

Asp Leu Tyr Leu Leu Ser His Pro Thr His 

20 25 
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<210> 27 
<211> 20 
<212> PRT 

<213> Hypomyces mycophilus 
<400> 27 

Val Leu Ala Asp Glu Tyr Pro Gin Ala Phe Tyr Ala Pro His Ala 

15 10 15 

Tyr Ser Arg Gly Phe 
20 
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